Energy restriction lowers the expression of genes linked to inflammation, the cytoskeleton, the extracellular matrix, and angiogenesis in mouse adipose tissue.
Using high-density oligonucleotide microarrays, we examined the actions of energy restriction (ER) on the expression of >11,000 genes in epididymal white adipose tissue (WAT) of 10- to 11-mo-old male C57Bl6 mice. Four groups were studied: controls not subjected to food restriction (CO), food-restricted 18 h before being killed (FR), short-term ER for 23 d (SER), and long-term ER for 9 mo (LER). As we reported previously, compared with CO mice, FR and SER minimally influenced the gene expression profiles; however, 345 transcripts of 6,266 genes determined to be expressed in WAT were significantly altered by LER. We focus here on the 109 (31%) of these genes that were involved in either inflammation (56 genes), cytoskeleton (16 genes), extracellular matrix (23 genes), or angiogenesis (14 genes). Among these 109 genes, 104 transcripts (95%) were down regulated by LER. Western blotting for heat shock protein 47 and osteonectin, and immunohistochemical staining for hypoxia inducible factor (HIF)-1alpha), supported the microarray data that LER down regulated the expressions of these genes. Additionally, a 75% reduction in adipocyte size with LER reflected the change in the expression of genes involved in cell morphology. Our findings provide evidence that LER suppresses the expression of genes encoding inflammatory molecules in WAT while promoting structural remodeling of the cytoskeleton, extracellular matrix, and vasculature. These alterations may play an important role in the protection against WAT-derived inflammation and in lifespan extension by LER.